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. Grammaticos , (Singularity
Confinement) . , $\mathrm{K}\mathrm{d}\mathrm{V}$
$x_{j}^{i+1}=x_{j1^{+\frac{1}{x_{j}^{i}}-}}^{i-1}+ \frac{1}{x_{j+1}^{i}}$ (1)





. 1: discrete $\mathrm{K}\mathrm{d}\mathrm{V}$
. $\text{ },x_{j}^{i}=\epsilonarrow 0$ . ,
,
$x_{j-1}^{i+1}$ $=$ $- \frac{1}{\epsilon}+o(\epsilon^{0})arrow\infty$ ,
$x_{j}^{i+1}$ $=$ $\frac{1}{\epsilon}+O(\epsilon^{0})arrow\infty$ ,
$x_{j1}^{i+2}-$ $=$ $-\epsilon+O(\epsilon^{2})arrow 0$
, ,












$\ni\not\in 1\urcorner \mathrm{I}\text{ }f^{\backslash }\mathrm{J}\overline{\Leftrightarrow}(\ovalbox{\tt\small REJECT}$
$x_{n+1}= \frac{x_{n}^{2}}{x_{n}^{2}-4}$ (2)
. $x_{n}=2+\epsilon$ , $x_{n}=-2+\epsilon$
2 , $x_{n+1}$ ,
. Grammaticos , , pre-image
non-proliferation
71
[8]. proliferation of pre-image , ,










$(D_{x}^{4}-4DxDt)\mathcal{T}\cdot \mathcal{T}=0$ , (5)
. $\mathrm{e}\mathrm{q}.(5)$ , $D_{x}$ etc. $\mathrm{D}$-operator .
$D_{x}^{n}D_{t}^{m}f\cdot g=(\partial_{x}-\partial_{y})n(\partial_{t}-\partial S)^{m}f(_{X,t)g(y}, S)|_{g=x},s=t$ . (6)
$\tau=1+\mathit{6}f_{1}+F.f_{2}2+\cdots$ , (7)








, $u=2(\log\tau)_{xx}$ $u=F/G$ ,
[9].















$[6, 7]$ . $\mathrm{K}\mathrm{d}\mathrm{V}$ t(i, $i$ )
$\tau_{j}^{i}$ , .
3.1
Suris 4 [10], 2
, 2 . , ,
$\exp(x^{t+1}n - x_{n}^{t})-\exp(x^{t}-X^{t}-1)nn=\delta^{2}$ ($\exp(x_{n+1}-X_{n}^{t})t$ –expp $(x_{n}^{t}-x^{t}-1)n$), (12)
Suris
$\exp(y_{n}^{t1}-+yn)t-\exp(yn-ty^{t1}n)-=\delta^{2}(\exp(y^{t}n+1-y_{n})t-1-\exp(y_{n}-y_{n-1}-)tt1)$ , (13)











$\{a_{n}^{t1}, a_{n-}a_{n’ n+}^{t2}a\}+t+11’+t+21arrow\{0, \infty, \infty, 0\}$ , (17a)
$\{.b^{t}b^{t+}n’ n’ n1bt++1’ n1b^{t2}+\}+1arrow\{0, \infty, \infty, 0\}$ , (17b)
$\ovalbox{\tt\small REJECT}$ $(n, t)$ $0$
$a_{n}^{t}$ $=$ $\frac{\tau_{n+-1}^{t-1}1\tau^{t}n-2}{\tau_{n}^{t-1_{\mathcal{T}}t}n-2}$ , (18a)












$d_{n}^{t}= \frac{d_{n-1}^{t1}-c_{n-}^{t}1}{c_{n-1}^{t-}1}$ . (22b)
,
$\{C^{t}c^{tt++}n’ n+1’+1’ nC_{n}112c^{t}\}+arrow\{0, \infty, \infty, 0\}$ , (23a)
$\{d^{t}dt+1d\iota d^{t+1}\}n+1’ n+1’ n+2’ n+2arrow\{0, \infty, \infty, 0\}$ , (23b)
$\ovalbox{\tt\small REJECT}$ $(.n, t)$ $0$
$c_{n}^{t}$ $=$ $\frac{\tau_{n}^{t}\tau_{n}^{t}-1-2}{\tau_{n-1n-}^{t}\tau t-11}$ , (24a)







, . 2 Miura
$\exp(x_{n}t+1+y_{n}^{t})=\exp(X_{n}^{t+1}-1+y_{n+1}^{t})$ , (26)
.




( $c$ , $g$ ) , Relativistic Toda lattice
$\frac{\delta\exp(q_{n}^{\iota+1}-q_{n})t-1}{\delta\exp(q_{n}-tqn)t-1-1}=\frac{1+g^{2}\exp(q_{n}^{t}-1-q_{n}^{t})}{1+g^{2}\exp(q_{n}-qn+1)tt}$ . $\frac{1+^{g_{\delta^{-\mathrm{e}}}^{2}}\mathrm{x}\mathrm{p}(q_{n}t-q_{n+1}^{t}+1)}{1+^{L^{2}}\exp\delta(qnt-1-1^{-q)}nt}$ , (28)
[11]. (\mbox{\boldmath $\delta$}=exp(ch), )
Relativistic Toda lattice
’
$I_{n}^{t}=\exp(q_{n}^{t-1}-q^{t}n),$ $V_{n}t=\exp(q_{n}^{t-}-1^{-}q^{t}n)1$ , (29)
$I_{n}^{t}V_{n+}t+11$ $=$ $I^{t+}1Vn+1n+t1$
’ (30a)
$\frac{\delta-F_{n}^{+1}}{\delta-I_{n}^{t}}$ $=$ $\frac{I_{n}^{t+1}+gV_{n}2t+1}{I_{n}^{t}+g^{2}V_{n+}^{t}1}\frac{\delta+g^{2}V^{t1}n+1+}{\delta+g^{2}V_{n}^{t}}$ , (30b)
,
$p_{r\iota}$ $=$ $\frac{I_{n-}^{t-1t}1Vn}{V_{n}^{t-1}}$ , (31a)
$V_{n}^{t}$ $=$ $- \frac{\delta}{g^{2}}+\frac{\delta+g^{2}V^{t-1}n-1}{g^{2}}\frac{\delta-I_{n-1}t}{\delta-F_{n-1}-1}\frac{I_{n-}^{t-1}1+gV^{t-1}2n}{I^{t}gn-1^{+V}2n-1t}$, (31b)
, . $V_{n}^{t}arrow 0$ , $I_{n}^{t}arrow\delta$
, $I_{n}^{t}+g^{2}V_{n+1}^{t}arrow 0$ 3 ,
1 . $\{I^{t}I^{t1}+, I^{t}n’ nn+1’+1I_{n}^{t+}1\}arrow\{0, \infty, \infty, 0\}$ ,
$\{V^{t}, V^{t}V^{t1}nn+1’ n+1+, V_{n+2}^{t+1}\}arrow\{0, \infty, \infty, 0\}$, (32a)
2. $\{I_{n}^{t}\}arrow\{\delta\},$ $\{V_{n+1}^{t}\}arrow\{-\frac{\delta}{g^{2}}\}$ , (32b)
3. $\{I_{n+1}^{t+1}\}arrow\{\delta\},$ $\{V_{n}t+1\}+1arrow\{-\frac{\delta}{g^{2}}\}$ , (32c)
75
. $(n, t)$ $F_{n}^{t},G_{n}^{t}$ ,
,
$I_{n}^{t}$ $=$ $\delta+\alpha_{1}\frac{G_{n}^{t}\overline{G}_{n}^{t}-1-1}{F_{n}^{t-1}F^{t}n-1}=\alpha_{2^{\frac{F_{n}^{t}F_{n-1}^{t}-1}{F_{n}^{t-1}F^{t}n-1}}}$ , (33a)
$V_{n}^{t}$ $=$ $- \frac{\delta}{g^{2}}+\beta_{1^{\frac{c_{n-1}^{t}\overline{c}_{n-1}^{t1}-}{F_{n-1n-1}^{t}F^{t1}-}}}=\beta_{2}\frac{F_{n}^{t}F_{n-}^{t}-12}{F_{n-1n-1}^{t}F^{t}-1}$ , (33b)
,
$\delta F_{n-}^{t+1t}1F-n\alpha 2Ft+1F_{n}^{t}n-1+\alpha_{1}\overline{G}_{n}^{t}-1Gtn+1=0$ , (34a)
$(\delta/g^{2})F_{n}^{t}F^{t1}n++\beta 2F_{n-}^{t}Ft+1-1n+1\beta_{1}\overline{G}tnnGt+1=0$, (34b)



















– $c_{n}^{t}=\epsilon$ , $b$
, , .
, , $c_{n}^{t}=- \frac{1}{h}+\epsilon$ ,
,
$\{_{C^{t}c}n’ n+1’+2\}t-1t-1C_{n}arrow\{-\frac{1}{h}, \infty, 0\}$ , (40a)
$\{b_{n-}^{t-1}\}2arrow\{0\}$ . (40b)
,
$b_{n}^{t}$ $=$ $\alpha\tau_{n-2}^{t+1}$ , (41a)






$-\tau_{n-1}^{t1}\overline{h}\perp++\beta\tau ntt=\gamma \mathcal{T}_{n-2}+1$ , (42)
. $(n+tarrow n)$





- , . ,b, $c$ ,
, $c$ .

















$b_{n+1}=b_{n}+ \frac{\dot{a}_{n}}{a_{n}}$ , (48b)
$a_{n}=\phi\psi$ , $\psi=t-t_{0}arrow 0$ , (49)





( $A$ $\phi$ ) , .
$\psi$
,\psi =\tau n( $n$ ) , $\psi$
$a_{n}= \frac{\tau_{n}\tau_{n-}2}{\tau_{n-1}^{2}}$ , (50)
.
$\phi$ ( $t$ )
,\mbox{\boldmath $\phi$} $=\tau_{n}$ ( $\tau_{n}$ $n$ ) , $\phi$
$a_{n}= \delta+\frac{\ddot{\tau}_{n-1}}{\tau_{n-1}}-(\frac{\dot{\tau}_{n-1}}{\tau_{n-1}})^{2}$ , (51a)
$b_{n}= \frac{\dot{\tau}_{n-1}}{\tau_{n-1}}-\frac{\dot{\tau}_{n-2}}{\tau_{n-2}}$ , (51b)
,











( $A$ $\phi$ ) , . ,\psi
,\psi $=\tau_{n}(\tau_{n}$ $n$
) ,\mbox{\boldmath $\phi$} ( $t$ )
,\mbox{\boldmath $\phi$} $=\tau_{n}$ ( $\tau_{n}$ $n$ )
$u_{n}$ $=$ $\delta+\frac{\dot{\tau}_{n-1}}{\tau_{n-1}}-\frac{\dot{\tau}_{n-2}}{\tau_{n-2}}$
$=$ $\frac{\mathcal{T}_{n}Tn-3}{\tau_{n-1}\tau n-2}$ , (56)
. ,
$\dot{\tau}_{n}\tau n-1-\tau_{n}\dot{\mathcal{T}}n-1+\delta \mathcal{T}_{nn-1}\tau=\mathcal{T}n+1\tau_{n}-1$ , (57)
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